. A premise of this paper is that QFT has an important historical place in the development of control theory. Along with Prof. Zame, Prof. Horowitz has been one of the most profound philosophers and critics in the academic control community. In particular, both have consistently and forcefully argued for the inclusion of plant uncertainty as a fundamental aspect of feedback theory. 'The true importance of feedback is in 'achieving desired performance despite uncertainty'. If so, then obviously the actual design and the 'cost of feedback' should be closely related to the extent of the uncertainty and to the narrowness of the performance tolerances. In short, it should be quantitative. ' [H31 
U. QFT Pramework and Analysi
In this section, we will begin considering the assumptions that uncderlie the QFT methodology by considering the performance specifications and uncertainty representation involved. The additional assumptions (minimum phase and fixed relative degree) that are required for the QFT synthesis theory will be introduced in the next section.
The general problem considered in QFT is depicted in Figure 1. Here c = Tvv T = (I + PG)-'PGF where P is the plant which is asumed to be in some set of plants P, and G is the controller which is asumed to be diagonal. [D2] . A 20 block problem is well within the capabilities of the software that is currently available to compute p (e.g. [Fl) , and the analysis could be carried out on desktop workstation level hardware. Whie it is beyond the scope of this paper to give a discussion of the relationship between QFT and p, it is interesting to note the similar arch directions attempting to deal with complicated uncertainty characterizations. We'll set aside these reservations for now in order to exa e the claims made about the QET theory, based on a 'theoremx which states that given Al and A2 QET synthesis guarantees: Cl) Closed-loop stability for all P E P. C2) Closed-loop performance for all P E P. A much more seious problem with QFT is that it will often fail to obtain an acceptable controller even when other methods wll succeed. These difficulties arise in applying QFT to MNO problems and will be the focus of the remainder of the paper. eause the counkrexamples that are to come depend on the QFT synthesi technique itse and not merely on the underlying asumptions, we will briefly review the main ideas behind Q(JT synthesi. The whole philosophy of developing synthesis techniques which guarantee that arbitrary performance specifications can be met seems dubious. It is clear that for any practical system there are inevitable physical limitations on what can be done with the system. To provide a theory that claims that any performance can be achieved means that many important practical isues must be eliminated from that theory. Such a theory would divide problems iMto two types, ones on which any performance is possible, and ones to which the theory does not apply. Thus critical issues such as exactly how much performance is obtainable for a given level of uncertainty are either trivialised or ignored.
In short, no theory which guarantees arbitrary performance has any chance of being quantitative.
In conclusion, the claims of QFT enthusiasts that it provides a complete and general theory of feedback design for highly uncertain MIMO plants appear unjustified. To be fair, it must be admitted that basing somewhat extravagant claims on rather shaky methodologies is by no means the exclusive domain of the QFT advocates, but has a long and honored history throughout the control community. It is hoped that the QFl advocates are as enthusiastic about receiving criticism as they are about dispensing it, and that this paper can be the beinning of a constructive dialogue.
